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A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS, 
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.2a)E3 This action is FINAL. 2b)D This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 11, 453 O.G. 213. 

Disposition of Claims 

4) IEI Claim(s) 1 and 3-15 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) D Claim(s) is/are allowed. 

6) E3 Claim(s) 1 and 3-15 is/are rejected. 

7) Q Claim(s) is/are objected to. 

8) D Claim(s) are subject to restriction and/or election requirement 

Application Papers 

9) D The specification is objected to by the Examiner. 

10) 13 The drawing(s) filed on 1 8 December 2006 is/are: a)[EI accepted or b)D objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 .85(a). 
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 

11) D The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152. 
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application from the International Bureau (PCT Rule 17.2(a)). 
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DETAILED ACTION 
Drawings 

1 . The drawings were received on 1 8 December 2006. These drawings are accepted. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

3. Claims 1 and 3-15 are rejected under 35 U.S.C. 103(a) as being unpatentable over Okada 
(US 6483226) in view of Hasegawa et al. (US 6486743). 

4. With respect to claim 1, Okada discloses a control circuit (Fig 7) for controlling the 
operation of a piezo ceramic actuator (item 3) comprising means for applying a voltage to the 
piezo ceramic actuator (item 12), the voltage applying means being arranged such that a charge 
is applied to the piezo ceramic device which in turn produces a displacement of the piezo 
ceramic device (column 3, lines 27-34), wherein the voltage applying means is arranged to apply 
a reverse bias voltage to the actuator (column 3, lines 35-45). 

Okada does not disclose expressly a means for generating a control signal indicative of 
the temperature of the actuator and means for altering the amount of reverse bias voltage as a 
function of the control signal. 

Hasegawa et al., teaches a means of controlling a piezoelectric actuator including a means 
for generating a control signal indicative of the temperature (Fig 1, item 34) of the actuator and 
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means for altering the amount of reverse bias voltage as a function of the control signal (item 
28B and column 6, lines 57-62). 

At the time of invention, it would have been obvious to a person of ordinary skill in the 
art to combine the temperature compensation means of Hasegawa et al. with the control circuit of 
Okada for the benefit of adjusting for changes caused by a change in temperature (column 6, 
lines 57-62 of Hasegawa et al.). 

5. With respect to claim 3 5 the combination of Okada and Hasegawa et al. discloses the 
control circuit according to claim 1. Okada discloses that the means for applying a voltage 
includes an H-bridge (Fig 7). 

6. With respect to claim 4, the combination of Okada and Hasegawa et al. discloses the 
control circuit according to claim 3. Okada discloses that the H-bridge is provided with a 
plurality of switches arranged to charge and discharge the piezo ceramic device (Fig 7 and 
column 3, lines 35-45). 

7. With respect to claim 5, the combination of Okada and Hasegawa et al. discloses the 
control circuit according to claim 4. Okada discloses that the plurality of switches are transistor 
switches (Fig 7). 

8. With respect to claim 6, the combination of Okada and Hasegawa et al. discloses the 
control circuit according to claim 3. Okada discloses that the H-bridge is configured to apply a 
reverse bias voltage to the actuator (column 3, lines 35-45). 

9. With respect to claim 7, the combination of Okada and Hasegawa et al. discloses the 
control circuit according to claim 1. Okada discloses a piezo ceramic actuator (item 3) and a 
control circuit (item 10). 
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10. With respect to claim 8, the combination of Okada and Hasegawa et al. discloses the 
control circuit according to claim 1 . Okada discloses that the means for applying a voltage 
includes an H-bridge (Fig 7). 

1 1 . With respect to claim 9, the combination of Okada and Hasegawa et al. discloses the 
control circuit according to claim 8. Okada discloses that the H-bridge is provided with a 
plurality of switches arranged to charge and discharge the piezo ceramic device (Fig 7 and 
column 3 5 lines 35-45). 

12. With respect to claim 10, the combination of Okada and Hasegawa et al. discloses the 
control circuit according to claim 9. Okada discloses that the plurality of switches are transistor 
switches (Fig 7). 

13. With respect to claim 1 1 , the combination of Okada and Hasegawa et al. discloses the 
control circuit according to claim 8. Okada discloses that the H-bridge is configured to apply a 
reverse bias voltage to the actuator (column 3, lines 35-45). 

14. With respect to claim 12, the combination of Okada and Hasegawa et al. discloses the 
control circuit according to claim 4. Okada discloses that the H-bridge is configured to apply a 
reverse bias voltage to the actuator (column 3, lines 35-45). 

15. With respect to claim 13, the combination of Okada and Hasegawa et al. discloses the 
control circuit according to claim 9. Okada discloses that the H-bridge is configured to apply a 
reverse bias voltage to the actuator (column 3, lines 35-45). 

16. With respect to claim 14, the combination of Okada and Hasegawa et al. discloses the 
control circuit according to claim 5. Okada discloses that the H-bridge is configured to apply a 
reverse bias voltage to the actuator (column 3, lines 35-45). 
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17. With respect to claim 15, the combination of Okada and Hasegawa et al. discloses the 
control circuit according to claim 10. Okada discloses that the H-bridge is configured to apply a 
reverse bias voltage to the actuator (column 3, lines 35-45). 

Response to A rguments 

18. Applicant's arguments filed 1 8 December 2006 have been fully considered but they are 
not persuasive. Applicant argues that Okada does not disclose generating a control signal 
indicative of the temperature and means for altering the amount of reverse bias voltage as a 
function of the control signal. However, these limitations, which are now added to claim 1 were 
previously included in claim 2 and were rejected over Okada in view of Hasegawa et al. 
Applicant argues that Hasegawa et al. is non-analogous art, as it relates to adjusting sensitivity 
and output amplitude of an oscillator in an AC system, which differs from the DC system of 
applicant's invention. First, the claims as currently written do not require DC Also, Hasegawa 
teaches a piezoelectric device in which sensitivity and output amplitude are adjusted by adjusting 
the DC bias of an AC signal. Applicant argues that Hasegawa et al. is not related to piezoelectric 
actuators. However, as can be seen at column 4, lines 46-50, the oscillator of Hasegawa et al. 
may be a piezoelectric oscillator. Applicant argues that the advantages associated with the new 
features (previously claim 2) are not taught or suggested in Hasegawa et al.; however, it can be 
seen at column 6, lines 57-62 that Hasegawa does disclose an advantage for these features. 
Applicant argues that Hasegawa et al. does not address the problem of hysteresis compensation, 
and does not provide a solution for addressing such a problem. However, Hasegawa et al. does 
not need to provide a solution to this problem, as the combination of Okada and Hasegawa 
provide all of the structural limitations required by the claims. 
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1 9. In response to applicant's argument that the combination of Okada and Hasegawa et al. 
does not provide the unexpected benefit of maximizing the mechanical displacement envelope of 
the actuator across a wide range and providing compensation for hysteresis, the fact that 
applicant has recognized another advantage which would flow naturally from following the 
suggestion of the prior art cannot be the basis for patentability when the differences would 
otherwise be obvious. See Ex parte Obiaya, 227 USPQ 58, 60 (Bd. Pat. App. & Inter. 1985). 

20. Applicant's arguments, see amendment, filed 18 December 2006, with respect to claims 
1-15 have been fully considered and are persuasive. The 35 U.S.C. 102 rejections of claims 1-15 
over Weaver et al. have been withdrawn. 

Conclusion 

2 1 . THIS ACTION IS MADE FINAL, Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 . 1 36(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the mailing 
date of this final action. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Derek J. Rosenau whose telephone number is 571-272-8932. The 
examiner can normally be reached on Monday thru Thursday 7:00-5:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Darren Schuberg can be reached on 571-272-2044. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

Derek J Rosenau 
Examiner 
Art Unit 2834 

DJR 

2/20/2007 




